Abstract -A series of N identical periods of pairs of isotropic and bi-isotropic layers with defect in j-th basic element is investigated. The analysis of the dynamic of electromagnetic properties of investigated structure was carried out for different types of defects.
I. INTRODUCTION
In the last time a lot of investigations are pointed on the periodical structures that include layers which are made from natural (cholesteric liquid crystal) or artificial material with the spatial dispersion (bi-anisotropic, reciprocal (chiral) and nonreciprocal bi-isotropic media) [1, 2] . Such structures realize the polarization transforming of the waves in additional to their spatial and frequency selections.
A rich variety of defects introduced into the perfect chiral structure has been proposed. A defect can be created by modifying the refractive index, thickness, rotating helical axis of existing layers or inserting additional layer into the sequence [3] [4] [5] . Defect modes in chiral structures have received much attention and may be used for realizing low threshold lasers, narrow bandpass circular-polarization filters.
In the present work is proposed the universal method that simultaneously allows taking into account different types of defects in the structure. It is based on the circuit theory and the transfer matrix method [6, 7] .
II. PROBLEM STATEMENT, METHOD OF SOLUTION
As a perfect (without defect) structure, the periodic in the z -axis direction, with period L , structure of identical basic elements (periods) is investigated (Fig. 1) 
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where is the transpose matrix operator, T , ' , s s e h and in the block representation ( 2 2 ) the transfer matrices are: 
where corresponds to the matrices and p T T T , the upper sign relates to s h , and the lower sign relates to s e in terms of the wave types. The elements of the transfer matrices and are determined from solving the boundary-value problem and are shown in [2] . 
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To investigate of the structure with a large number of periods ( ), the direct product of matrices in (1) needed a heavy computation. Therefore we use the algorithm from the matrix polynomial theory to raising the matrix to the power
Where are the eigenvalues of the transfer matrix , is the matrix which columns are the set of independent eigenvectors of , is the matrix with a 1 in the location and zeros elsewhere.
n n Let's consider, that the defect of the periodicity is determined by inserting into the sequence of the m-th element, which parameters ( X ) and the transfer matrix differ from the basic element parameters ( ' T 0 X , ). Instead of (1) we have
Here the operator ( ) X T is named as the transfer matrix differential of the defect element with X parameter failure, M is the total number of the changing parameters of the defect element. Taking in account these relations, the transfer matrix of the structure with both M and single defects are defined via next sums, respectively 
.
Since the last items are presented via the non-commutative operator (the matrix production), the amplitudes of the scattered fields are dependent on both the failure value and the defect element position in the structure.
We will consider the next failures of bi-isotropic layer parameters:
III. SCATTERING AND TRANSFORMATION FIELDS OF STRUCTURE WITH DEFECT
As the criterions of the defect influence we will consider the changing of the quasi-pass band width, the magnitude and the average level of the small-scale oscillations, the resonant frequency shifting in a comparison with properties of the perfect periodical structure (the firm line on the Fig. 2) .
The medium nonreciprocality parameter influences on the wave admittance of the bi-isotropic layer ( 2 ). Therefore the increasing (decreasing) of the value slightly changes of the average level of the reflection coefficient in the quasi-pass band. It is not depend from the type of the excitation field and the defect element position in the structure. (Fig. 2a) . The dependence of the propagation constant of the bi-isotropic layer ( ) th The chiral parameter defines the phase properties of the structure. Its changing gives the proportional shifting of the resonant frequency. Failure of this kind essentially influences on the character of the highfrequency (small-scale) oscillations in the quasi-pass bands. It is determined by the composition of the normal modes of the same waveguide channels which are placed before and after of the defect element, and by the additional normal modes appearing as a result of the wave transformation. Their frequency and phase difference explain both the magnitude modulation of the high-frequency oscillations in quasi-pass band and the dependence of the modulation period from the positi ent in the structure.
VI. C al parameter variation slightly changes of the average level of the reflection coefficient in the quasi-pass band. on of the defect elem ONCLUSION In this paper, we have applied the circuit theory and the transfer matrix methods to solving the plane wave diffraction problem for the DBR-like bounded sequence of pairs of bi-isotropic and magnetodielectric layers with the periodicity defect. The analysis of its electromagnetic properties was carried out. The nature, failure value, defect element position, period composition influence on the properties of the structure. The failure of nonreciprocal and chiral parameters of a layer relatively to other gives shifting of the frequency of the structure maximum transparency and the magnitude modulation of the small-scale oscillations. This is explained by the composition of the normal modes of the same waveguide channels which are placed before and after of the defect element. Furthermore the nonreciproc EFERENCES
